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CHAPTER   II
Insulation
All cold rooms, tanks, &c., in which the low temperature is produced
or used must be adequately insulated if the cost of maintaining the necessary
degree of cold is not to be prohibitive.
It is in practice impossible to get an ideal and perfect insulator, and
a compromise has to be effected. In considering the value of an insulating
material many points must be kept in mind as well as its insulating efficiency.
It must not be too costly; it should be of ready application and possess
considerable mechanical strength to withstand rough usage; it should be
water- and fire-proof and impervious to vermin, and for marine use it should
not be too heavy. It will readily be realized that it is not easy to find a
substance which complies with all the foregoing requirements.
Insulation generally can be divided into three kinds:
 1.	Loose filling retained by boards;
 2.	Slab insulation;
 3.	Plastic insulation.
The first system is the earliest and at present the most extensively used.
With this a number of grounds are secured to the surface to be insulated.
A lining of T. and G. boards is then nailed to the edges of these grounds
horizontally, leaving a space between the surface and the boards which is
filled up with the insulating medium. Over the outer surface of the boards
is tacked a layer of waterproof paper, and then a second layer of boards
is put on. All surfaces are treated in a similar manner. All girders, columns,
or other projections into a cold chamber must also be insulated; but if the
full thickness of insulation was carried round these in all cases the storage
space would be unduly encroached upon. We therefore frequently find
such obstacles covered by a thinner insulation of hair felt protected on the
outside by wood casing. The face of the woodwork should be painted,
enamelled, or shellac varnished. The usual insulating materials used with
this system are silicate cotton and granulated cork. Numerous test figures
are advanced by the manufacturers of the various materials, each claiming
the advantage, but these figures must be accepted with caution. In practice
it is extremely difficult to keep any insulation composed of loose filling dry,
and once the insulation becomes wet it is quite useless as an insulator.
The importance of this point is not yet fully realized, and the author is
frequently coming across cases of insulation having become useless through
absorption of water. Granulated cork is less absorbent than silicate cotton,
A further disadvantage of any loose filling is its liability to settle down with
vibration, thus leaving empty spaces or voids through which heat readily
enters the cold room. No loose fillings are vermin-proof, and in time the
wood linings become wet and absorb odours which are transmitted from

